Study Design Systematic review. Objective To examine the relationship between the patient's preoperative expectations and short-term postoperative satisfaction and functional outcome in lumbar spine surgery. Methods The Medline, Embase, and Cochrane databases were queried using a predefined search algorithm to identify all lumbar spine studies analyzing the influence of preoperative expectations on postoperative satisfaction and functional outcome. Two independent reviewers and a third independent mediator reviewed the literature and performed study screening, selection, methodological assessment, and data extraction using an objective protocol. Results Of 444 studies identified, 13 met the inclusion criteria. Methodological quality scores ranged from 59 to 100% with the greatest variability in defining patient characteristics and the methods of assessing patient expectations. Patient expectations were assessed in 22 areas, most frequently back and leg pain expectations and general expectations. Functional outcome was assessed by 13 tools; the most common were the visual analog scale, Oswestry Disability Index (ODI), and Short Form Health Survey (SF-36). Positive expectations for symptomatology, activity, general health, and recovery correlated with satisfaction. General expectations correlated with higher SF-36 Physical Subcomponent scores, better global function, and lower ODI outcome. Conclusions on the influence of the expectations for pain were limited due to the study heterogeneity, but the evidence suggests a positive correlation between the expectation and outcome for back and leg pain. Conclusions Positive expectations correlated significantly with short-term postoperative satisfaction and functional outcome, including higher SF-36 scores, earlier return to work, and decreased ODI scores. Future expectation-based investigations will benefit from implementation of the standardized methods of expectation, satisfaction, and outcome analysis discussed herein.
Introduction
As the volume of lumbar spine cases and associated costs of treating lumbar spinal conditions rise, spine surgery has faced increasing scrutiny. [1] [2] [3] Various measures have been used to study the effectiveness and outcomes in spine surgery. Patients' perception of the benefit gained from surgery and overall patient satisfaction have become recognized as important measures of the success of any intervention. 4 Some authors even suggest these issues to be the most important outcome measurements. 5 Ultimately, these perceptions determine whether the patients will be content with the treatment received and whether they will avail themselves of further health care resources.
6
Preoperative expectations are a potentially important determinant of patient satisfaction with spinal surgery. Preoperative expectations in spine surgery refers to patient preferences with regard to postoperative outcome along any facet of patient symptomatology or function. Patient satisfaction refers to one's sentiment regarding a specific symptom or function, which may be analyzed as current satisfaction at follow-up or as percent attainment of preoperatively established expectations. Previous studies have demonstrated lower postoperative satisfaction in patients with unrealistic expectations prior to undergoing total joint replacement and spinal decompression. 7, 8 Other studies have shown that patients with higher expectations of success in spine surgery report better satisfaction. [9] [10] [11] There is also some evidence to suggest that preoperative expectations play a role in the postoperative functional outcome.
12,13
However, there is no consensus, and it remains unknown whether preoperative expectations in lumbar surgery affect the postoperative satisfaction or functional outcomes. Our objective is to apply the methodology of systematic reviews to determine whether the preoperative expectations of lumbar spine surgery affect patients' postoperative satisfaction and functional outcomes.
Methods
This systematic review addresses the question: "What is the short-term relationship between patient expectations and postoperative satisfaction and functional outcome in lumbar spine surgery?"
Inclusion/Exclusion Criteria
The authors sought to identify all studies (case-control, cohort, randomized control, and meta-analyses) that met the following inclusion criteria, which were defined into three categories: study population, independent variables, and the outcome measured. To this effect, studies were included if they (1) included patients undergoing specific spinal operations; (2) evaluated preoperative expectations; (3) examined the relationship between preoperative expectations, postoperative satisfaction, and/or functional outcomes. Due to paucity of non-lumbar spine studies, the inclusion criteria were amended to include only articles investigating the lumbar spine.
Literature Search
A literature review was conducted to identify all applicable studies from 1996 to November 15, 2014 . An electronic database search of Medline was performed using medical subject headings and text word searching (►Appendix 1). Briefly, using keyword and medical subject headings, the search was designed to cross-reference three individual searches of (1) spine literature (lines 1 to 10, ►Appendix 1), 
Study Selection
Two independent reviewers evaluated each study record and abstract relevant to the study. The studies were excluded if both reviewers independently judged the inclusion criteria were not met. The reviewers were blinded to the authors, institutions, and journal of publication for the title and abstract review. Conference proceedings were excluded. The complete report of included studies was reviewed. Any disagreements were resolved by discussion and if necessary, mediation by a third reviewer.
Assessment of Methodological Quality
A quality assessment tool was adapted from a systematic review by Haanstra et al, 14 based upon the work of Hayden et al. 15 The tool is composed of 18 individual criteria divided among five categories (►Appendix 2). Each criterion was assessed as positive (fulfilled), negative (not fulfilled), not applicable, or unknown. The criteria and grade (total positive criteria divided by total applicable criteria) were referenced when drawing final conclusions.
Data Extraction
Data extraction was conducted by two independent reviewers based upon the critical review from Law et al.
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Any disagreements were resolved by discussion and if necessary mediation by a third reviewer.
Results

Study Selection
►Fig. 1 outlines the study selection process. Briefly, 444 references were identified by the literature search: 166 Medline, 278 Embase, 0 Cochrane articles. Expert recommendation identified 12 potential studies. Bibliography review of the accepted studies identified 46 potential studies. The abstracts were reviewed for 104 of the 444 references identified in the literature review. The eliminated abstracts either failed to investigate lumbar spine surgery-related topics or examined non-expectation-based outcomes. Duplicate studies were removed from the remaining 56 studies (23 Medline, 28 Embase, 5 expert), and the complete articles were reviewed; similarly, studies failing to address the inclusion criteria were eliminated. Thirteen studies were included in the final systematic review.
Study Characteristics
The characteristics and results of the 13 studies are presented in ►Table 1. 
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Assessment of Methodological Quality
The individual results of the methodological quality assessment are reported in ►Table 2. The methodological quality was between 59 10 and 100% 22 (mean 86%, standard deviation of 11%). Deficiencies included insufficient characterization of baseline study population, 7, 12, 19, 20 expectation evaluation with dichotomous scales, 10, 11, 21 and failure to identify 10, [18] [19] [20] and to assess confounding factors.
10,18-20
Preoperative Expectations
Expectation assessment methods were organized into five categories: expectations regarding symptomatology, activities, general health, recovery, and other expectations (►Table 3). The most frequent category was symptomatology (20 assessments from 10 studies) and activities (15 assessments from 6 studies). The most commonly assessed expectations were the expectations for back or leg pain, 6, 12, 13, 18, 20, 22 followed by general expectations 6, 10, 11, 20 and return to work.
12,13,17,19
The expectations were quantified through open-ended questions, visual analog scales, and multiple point scales.
Nine studies applied scales with 4 or more points, 6, 7, 9, [11] [12] [13] 17, 18, 20, 22 two studies employed 3-point scales, 9, 19 and two studies employed 2-point scales.
10,11
Two studies utilized open-ended questions.
11,21
Postoperative Satisfaction
Eight studies asked about patients' general satisfaction. 6, 7, 10, 11, [18] [19] [20] [21] Six studies assessed satisfaction with specific symptoms. 6, 7, 9, 12, 19, 22 Unique tools included a postoperative disappointment survey.
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Functional Outcome
Thirteen functional outcome tools were utilized (►Table 4), including the most commonly applied visual analog scale for leg and back pain, 
Results of Individual Studies
The relevant conclusions and significances are reported in ►Table 5.
Preoperative Expectations and Satisfaction
Regarding symptomatology, Rönnberg et al concluded a positive correlation between the expectation for sensibility and satisfaction at 24 months. 19 The expectations for leg numbness and satisfaction were positively correlated in This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited. de Groot et al
McGregor and Hughes 
General symptom relief 
Total
Barthel Index
Return to work
SF-12
Abbreviations: SF, Short Form Health Survey, VAS, visual analog scale.
Note: þ identifies tools applied by respective studies for assessment of functional outcome. Patients who rated themselves as either satisfied or very satisfied at the 6-wk review remained satisfied with the procedure at subsequent reviews, whereas those who were dissatisfied at 6 wk became progressively more dissatisfied at the subsequent reviews (no significance reported)
McGregor et al This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited. Rönnberg et al 19 Level of expectation for improvement of (1)- (4) Note: Positive, negative, and insignificant correlations presented for each study exploring the relationship between preoperative expectations and postoperative satisfaction, as well as, preoperative expectations and functional outcome. Significance and effect size presented where available.
patients having diskectomy but not patients having decompression at 24 months.
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One study examined the expectation for general pain and satisfaction, noting a negative correlation between the expectation for pain relief and satisfaction with pain relief at 6 months. 11 The expectation for no postoperative leg or back pain positively correlated with satisfaction at 3 days and 3 months (insignificant at 3 months when pain was included as covariate), 13 whereas other authors noted no significant relationship at 6, 12, 24, and 24 months, respectively.
18-20,22
Activity expectations revealed muscle function expectations correlated positively with satisfaction at 24 months.
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Ambitiousness of the expectations positively correlated with satisfaction at 6 months, 11 but no significant correlation was noted between walking expectation and satisfaction with walking at 24 months. Lutz et al noted no significant correlation between the expectation for return to health state and satisfaction at 12 months, 9 and McGregor et al concluded that patients remained satisfied despite the expectations exceeding outcome from health state.
22
Expectations for recovery revealed positive correlations at 12 9 and 24 months 19 and insignificant correlations at 3 13 and 24 months. 20 Although there was an insignificant correlation between expected recovery rate and disappointment at 3 months, 13 there was a significant positive correlation between the expectation of short recovery (<3 months) and satisfaction at 12 months. 9 The former study educated patients on profession-specific recovery time but did not stratify results based upon profession or inquire worker's compensation or litigation status. 13 Those expecting to return to work were more likely to return at 24 months, 19 whereas there was no correlation with disappointment were more likely to return at 3 months.
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Preoperative Expectations and Functional Outcome
General expectations correlated with better SF-36 Physical Subcomponent (PCS), 12 better global function, 11 and decreased leg pain. 21 Although general expectations positively and significantly correlated with decreased postoperative ODI at 12 months, 21 Yee et al did not note any correlation with ODI. 12 There was no correlation between expectation for general physical capacity and postoperative Roland-Morris disability score. 6 Additionally, no correlation was found between the expected improvement and outcome in leg numbness, usual activities, or expectation for recovery with postoperative Roland Morris disability, 9 SF-36, 9 or postoperative pain. Johansson et al noted a significant correlation between low expectations to return to work at 3 months and being on sick leave, experiencing greater back and leg pain, greater ODI score, and lower EuroQol 5D score at 12 months.
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Regarding pain, de Groot et al noted that patients expecting no leg pain (no history of back pain) or expecting no leg pain or back pain experienced less leg pain at 3 days (not significant at 3 months) and back pain at 3 months (not significant at 3 days). 13 McGregor et al noted a significant positive correlation between the expectation for back and leg pain with their outcome at 6 weeks, 6 months, and 12 months postoperatively. 22 The expectations for improvement in leg pain positively correlated with leg pain (not correlated for back pain) in patients who had diskectomy at 24 months. 19 A negative correlation was noted between the number of expectations for pain relief and pain in patients who had decompression at 6 months. 
Discussion
The increasing scrutiny on costs has made it imperative to focus on optimizing health care. Various measures are used to judge the success of spine surgery and thereby the costbenefit ratio to society. Perceptions of the benefit gained, including patient satisfaction, is an important determinant of this evaluation, 5 which ultimately has a direct bearing on whether the patients continue to avail themselves of health care resources. 6 We sought to study the short-term relationship between the expectations, satisfaction, and functional outcome in lumbar spine surgery. In general, the expectations for symptomatology, general health, activity, and recovery in lumbar surgery correlated positively with satisfaction. The expectations for activity and recovery positively correlated with satisfaction at 6 months and beyond. The relationship between pain expectations and satisfaction is difficult to conclude due to the heterogeneity within results, but a trend is noted where the expectations correlated positively with satisfaction at earlier (<6 months) and later (>24 months) time points, but was insignificant at the midterm (6 to 24 months). This trend should be noted in the context of lower-quality long-term studies, along with short-term results that were insignificant when pain was a covariate, and may reflect a true absence of correlation, but is more likely representative of the difficulty in analyzing the relationship due to the heterogeneity of the lumbar spine literature with regards to factors including patient demographics, underlying pathology and chronicity of symptoms, preoperative counseling, procedure, method of assessing expectation and satisfaction, and the dynamic nature of surgical recovery with respect to time.
General expectations correlated positively with postoperative outcome with regards to SF-36 PCS, and global function. The expectations for muscle function, sensibility, and return to work correlated positively with their respective outcome. Of the two studies examining expectations for relief of symptoms and ODI, one reported a positive correlation, whereas the other failed to detect a significance.
One of the primary reasons patients seek lumbar spine surgery is for alleviation of pain. Unfortunately, due to the unpredictable nature of spine surgery, including etiology, chronicity of symptoms, and medical and surgical history, it is difficult to predict which patients may experience the greatest symptom relief. As we counsel our patients, it is important to understand the influence of patient expectations for pain on satisfaction and outcome. Although the results presented herein are mixed, demonstrating a significant correlation for leg pain but not back pain, it is important to remember the multifactorial contributions to patient pain. Furthermore, when considering the role of expectations, the limitations of this study (including lack of uniformity in methods of expectation assessment) and diversity of patient populations (including baseline characteristics for example worker's compensation or litigation status) may obscure the true influence of expectations.
There are several limitations to this lumbar spine review. First, the studies examined expectations, satisfaction, and functional outcome in multiple areas, through several methods including dichotomous, multiple-choice, and open-ended questions. Additionally, as the studies varied with respect to demographics, surgical indications, type and level of operation, and follow-up time, it was difficult to generalize the effect of preoperative expectations. We initially sought to conduct a meta-analysis that would permit a more definite conclusion on the basis of magnitude and significance of associations. Unfortunately, due to the factors previously described and due to the variations in statistical analysis, it was not possible to conduct a meta-analysis. Second, our search strategy might have failed to identify studies that incorporated a review of expectations as part of a multivariable model but did not include the result in the abstract, potentially due to negative or insignificant results. This limitation was raised by Haanstra et al, who to assess this hypothesis examined a random sample of 50 references from their initial rejected papers and located no additional studies.
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Reflecting upon these limitations, we conclude with several recommendations for future expectation-based lumbar spine investigations. In a study on expectation assessment in orthopedic surgery, Zywiel et al 25 documented 47 different tools with only five implemented by more than one group of investigators. Mirroring this study, we support the implementation of a limited number of validated expectation tools to maximize the strength of subsequent reviews and facilitate future meta-analyses. For the assessment of expectation and satisfaction, the authors advocate the avoidance of dichotomous scales in favor of visual analog and multiple-point Likert scales. We recommend employing a single measurement scale throughout a study. In the formulation of expectation surveys, authors should focus on a multitude of concise, explicit statements, for example, on a visual analog scale where 0 is no expectations and 100 is greatest possible expectations, how much back pain do you expect at 3, 6, 12, 24 months? Furthermore, as satisfaction is dynamic with regard to the postoperative timing, we recommend a two-pronged approach to differentiate between satisfaction/fulfillment of initial expectations and overall satisfaction. When assessing fulfillment of initial expectations, we recommend comparing the patients' current symptomatology with baseline expectations. For example, at enrollment, enquire about patient's visual analog scale expectation for back pain at specific time points, and then at each follow-up enquire about their current level of back pain. In the assessment of overall satisfaction, in addition to general satisfaction questions, we recommend asking about satisfaction of each individual expectation through the same measurement tool and using the same questions, for example, "On a visual analog scale, how satisfied are you with your back pain?"
Regarding the functional outcome, we recommend employing well-validated robust tools including the ODI and the SF-36 (with versions referenced). The ODI and SF-36 are two of the most commonly applied questionnaires for the assessment of function. The merit of these tools is in their simplicity and ease of implementation. The ODI assesses 10 areas of general function, including mobility and social life. Similarly, the SF-36 assesses patient physical and mental health through a 36-question survey. As these surveys are validated, are commonly applied, are short in length, and may be selfadministered, therefore obviating the cost and time requirement of additional clinic visits, they are ideal tools for the longitudinal assessment of patient function and recovery both physically and mentally.
Finally, the authors recommend multivariate analysis to control for confounders such as patient demographics, comorbidities, psychological factors, worker's compensation, baseline functional status, as well as operative indication and level. Regarding timing and frequency of assessment, McGregor and Hughes concluded that those who were satisfied at 6 weeks remained satisfied, whereas those unsatisfied became progressively dissatisfied; therefore, it will be important to assess patients early and throughout recovery. In summary, this review demonstrates a positive correlation between patient expectations and postoperative satisfaction and functional outcome in lumbar spine surgery. Furthermore, it underscores the need for additional research, based upon standardized assessment tools, to allow the community to gain a greater understanding of these important issues in future studies.
